A mathematical model of the pregnant myometrial fasciculus is proposed. It is based on real anatomical and physiological data of its structure and function. The model reproduces electromechanical wave phenomena in the myometrium under normal physiological conditions and after application of different classes of pharmacologically active compounds.
Introduction
In recent years the biomedical research on reproduction has been focused mainly on molecular, neuroendocrine and pharmacological aspects of uterine activity. A relatively small amount of work has been dedicated to modeling of the uterus per se. Various approaches have been developed for uterine mechanics modeling during parturition. The majority of them rely on assumptions of geometrical and physical linearity [1, 2] . Results of numerical simulations obtained for different values of parameters and constants resembled patterns of spontaneous contractility observed during normal labor and reproduced voltageclamp traces recorded experimentally on pregnant rats and human non-pregnant myometrial cells. Although the existing models of the myometrium and the gravid human uterus are based on the accurate application of general principles of solid mechanics and incorporate some morphological data on the structure and function of the organ, these models remain of limited biomedical value. New integrative, biologically plausible models are needed to answer urgent questions related to clinical problems of labor and delivery.
The aims of this study were twofold: i) to formulate a biomechanical model of the pregnant human myometrial fasciculus, and ii) to study numerically the biological phenomena that underlie processes of electromechanical activity in it.
Model formulation
Consider a one-dimensional model of the dynamics of fasciculus (myofiber) -the functional unit of the human uterus. Let a fasciculus be embedded in the extracellular matrix of connective tissue. Our developments of a biomechanical model will be based on the following assumptions which are consistent with several lines of experimental evidence [3, 4] . i) Smooth muscle cells in the fasciculus are connected by tight junctions to form a homogenous electromechanical continuum. ii)
The myofiber possesses nonlinear viscoelastic properties; the mechanics of inactive smooth muscle cells, collagen, elastin fibers and the extracellular matrix define the "passive", , of the total force,
where  is the stretch ratio, i c are empirical material constants, Each oscillator is in the silent state; the transformation to a firing state is a result of depolarization and/or stretch deformation of the cell that alters the conductance for L-and T-type Ca 2+ channels, while the stretch affects permeability of L-type channels. vi)
The myofiber possesses cable electrical properties; propagation of the wave of depolarization is a result of combined activity of the Na + , K v2 + , and leak Cl -ion currents. vii) A smooth muscle cell or a group of cells within the fasciculus have intrinsic pacemaker properties; the transformation from a silent to a bursting state can occur spontaneously and is a result of "alterations" in electrical properties; additionally, an a priori defined "pacemaker" provides an excitation to the fiber.
Let the fasciculus of a length L be referred to a local Lagrange coordinate system Its equation of motion is given by
where is density, υis the velocity, and the meaning of other parameters are as described above. Following the working assumption ii), the total force T can be decomposed as
where the viscoelastic term has been added to Eq. (1). Here v k is viscosity.
Substituting the above into Eq. (3) we obtain
where the force-stretch ratio relationship yields
and the active-force -intracellular 
The system of equations for the oscillatory activity of the membrane potential where,  is the numerical parameter, C m is the uterine smooth muscle cell membrane capacitance, and j I  is the sum of the respective ion currents 
Here the activation y   and deactivation  y  (y = m  , h  , n  ) parameters of ion channels satisfy the empirical relations 0.1(50 ) 
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where m d is the diameter, s R is thespecific resistance of the fasciculus, and 
with the activation ˆy Ca Ca
It is activated by a series of discharges of action potentials by an intrinsic pace-maker cell
The ends of the myofiber are clamped and remain unexcitable throughout
Eqs. (4) (15), initial and boundary conditions (16) (18) constitute the mathematical formulation of the model of the electromechanical activity of the myometrial fasciculus. It describes: i) self oscillatory behavior and/or myoelectrical activity induced by discharges of a "pacemaker" cell; ii) generation and propagation of the wave of depolarization along the myofiber; iii) coupling of spatially distributed oscillators; iv) generation of action potentials; v) dynamics of the cytosolic Ca 2+ transients; vi) active and passive force generation; vii) deformation of the fasciculus and the following excitation of the cell membrane with contractions. The governing system of equations was solved numerically using ABS Technologies© software.
Results of numerical simulations

Physiological condition
The resting membrane potential of the fasciculus is (Fig. 1) . They follow in phase and time the dynamics of calcium oscillations and are normally preceded by slow waves.
High frequency discharges of an intrinsic pacemaker initiate high magnitude ion currents: development of active force, 16.6 mN/cm. Upon the termination of electrical discharges the myofiber returns to its unexcited state. 
Changes in
Conclusion
The knowledge of electromechanical behaviour of the myometrium is crucial for the integration of motor functions into a biologically plausible biomechanical model of the pregnant uterus. However, because of the paucity of experimental data it is impossible to provide a comprehensive quantitative analysis of the validity, accuracy and applicability of the above results. Qualitative comparison to in vivo and in vitro recordings of electromechanical activity of the pregnant human myometrial tissue demonstrates a satisfactory correlation with the numerical results.
